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DETAILED ACTION 



Status of the Application 

1 . Claims 1-25 are pending in this application. 

2. If applicant is aware of any prior art or any co- pending application not already on 
record, the applicant is reminded of his/her duty under 37 C.F.R. §1 .56 to disclose the 
same. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(aHd), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) was filed on 13 April 2005. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement is being considered by the examiner 

Claim Objections 

5. Claim 17 recites the limitation "said second layer" (line 2). There is insufficient 
antecedent basis for this limitation in the claim. 
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6. Claim 19 recites the limitation "A/d" in the equation (line 4). There is insufficient 
antecedent basis for this limitation in the claim because the term A/d is not defined in 
the claim. 

7. Claim 20 recites the limitation "said relative cell gap variation" (line 2). There is 
insufficient antecedent basis for this limitation In the claim. 

8. Claim 25 is objected to under 37 CFR 1 .75(c) as being in improper form because 
a multiple dependent claim should refer to other claims in the alternative only, i.e. the 
claim refers to independent claims 24 and to claim 1 . See MPEP § 608.01 (n). 

Appropriate correction is required. 

Claim Rejections « 35 USC §112 

9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 2, 7, 9, 11, 14 and 20 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

11. A broad range or limitation together with a narrow range or limitation that falls 
within the broad range or limitation (in the same claim) is considered indefinite, since 
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the resulting claim does not clearly set forth the metes and bounds of the patent 
protection desired. See MPEP § 2173.05(c). 

12. In the present instance, claims 2 and 1 1 recite the broad recitation "smaller than 
or equal to... 1.3GPa,"and the claim also recites "smaller than or equal to... 1.1 GPa, 1 
GPa, 0.9 GPa, 0.8 GPa, 0.7 GPa, 0.6 GPa, 0.5 GPa, 0.4 GPa, 0.3 GPa, 0.2 GPa [or] 
0.1 GPa," which are narrower statements of the range/limitation. 

1 3. Claims 7 and 14 recite the broad recitation "larger than 2," and the claim also 
recites "larger than... 2.5. 3, 5, 8, 10, 15 or 20," which are narrower statements of the 
range/limitation. 

14. Claim 9 recites the broad recitation "smaller than... 300 [mm]," and the claim also 
recites "smaller than... 200, 100. 50, 40, 30, 20. 15. 10. 5, 3 [or] 1 mm." which are 
narrower statements of the range/limitation. 

1 5. Claim 20 recites the broad recitation "equal to or smaller than. . . 5%," and the 
claim also recites "equal to or smaller than... 4%, 3%, 2.5%, 2%, 1.5%. 1%, 0.5%, 
0.25% and 0.1%." which are narrower statements of the range/limitation. 

Claim Rejections - 35 USC § 102 

16. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
states. 
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17. Claims 1-5, 7, 8, 22 and 24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hinata, US PGPub. No. 2001/0020985 A1. 

18. Regarding claims 1-3 and 24 . Hinata discloses a flexible flat panel (i.e. liquid 
crystal) display comprising a transparent first substrate (i.e. transparent elastic member) 
characterized in that said first substrate has a modulus of elasticity of between 1x10^ 
and 1x10® N/m^ or between 1x10'® and 0.1 GPa, and preferably 7x10'® N/m^ (7x10'^ 
GPa) (II [0026]), thereby anticipating the claimed ranges of from 1.5 to 0.1 GPa or less. 

19. Regarding claim 4 . Hinata further discloses one or more layers (5, 8a, 16a) 
positioned substantially coplanar and adjacent to upper and/or lower surface of said first 
substrate (4) (Figs. 5 and 7). 

20. Regarding claim 5 and 7 . Hinata further discloses a first layer (5) positioned 
substantially coplanar and adjacent to said first substrate (4) (Fig. 5), in which first layer 
has a modulus of elasticity, E|, and said first substrate has a modulus of elasticity, En, 
where E| is larger than En. Specifically, Hinata discloses the first layer (5) to preferably 
have a Young's modulus larger than that of the transparent elastic member (4) (^ 
[0072]). 

21 . Hinata discloses in another embodiment a first layer (8a) positioned substantially 
coplanar and adjacent to said first substrate (4) (Fig. 7), in which first layer has a 
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modulus of elasticity, E|, and said first substrate has a modulus of elasticity, En, where 
Ei is larger than En. Specifically, Hinata discloses the first layer (8a) to be a plastic film 
consisting of, for example, polycarbonate, polyacrylate, or polyether sulfone (H [0070]). 
Said first layer as disclosed would thereby have a modulus of elasticity, E|, of from 2 to 
2.5 GPa, which would be larger than the modulus of elasticity. En, of the first substrate 
(i.e. 7x10-^ GPa)(11 [0026]). 

22. Regarding claim 6 . claim 5 is anticipated by Hinata above. Hinata also discloses, 
said first layer (8a) to be positioned nearest to the electro-optical medium (i.e. liquid 
crystal layer (L)) and said first substrate (4) to be furthest from the electro-optical 
medium (Fig. 7). 

23. Regarding claim 7 , claim 5 is anticipated by Hinata above. Since Hinata 
discloses the first layer to be a plastic film having a modulus of elasticity of from 2 to 2.5 
GPa, as discussed under claim 5 above, and the first substrate to have a modulus of 
elasticity of 7x10"^ GPa (1[ [0026]), Hinata thereby discloses the ratio of E|/E|| to be 
larger than 20, anticipating the claimed ranges. 

24. Regarding claim 8 , claim 5 is anticipated by Hinata above. Hinata also discloses 
the first layer (i.e. protective acrylic plate) to have a thickness of 1mm, and the first 
substrate (i.e. transparent elastic member) to have a thickness of from 0.5 to less than 2 
mm (If [0066]), thereby disclosing the first layer to have a thickness of from over 50% to 
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66% of the total thickness of said first substrate and first layer, and anticipating the 
claimed range of up to 80%. 

25. Regarding claim 22 , claim 1 is anticipated by Hinata above. Hinata additionally 
discloses the first substrate to be transparent and made of silicon rubber, a flexible 
polymer (Hinata, If [0022]). 

Claim Rejections - 35 USC § 103 

26. This application currently names joint inventors. - In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

27. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 1 0/531 ,21 5 Page 8 

Art Unit: 2809 

28. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hinata in 
view of Wakita et al. (Wakita), US Pat. No. 5.307,190. 

29. Hinata discloses a flexible flat panel display, as discussed under claim 1 above. 

30. Hinata fails to disclose or teach the first substrate of said flat panel display to be 
bendable into a radius of curvature smaller than 300, 200, 100. 50. 40. 30. 20. 15. 10, 5. 
or 3 mm. 

31 . However, Wakita discloses a flexible flat liquid crystal display comprising a 
flexible thin film substrate, said substrate being bendable into radius of curvature of 
approximately 10 mm (Wakita, col. 11, lines 43-46), which is smaller than, for example, 
300 mm. 

32. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include a substrate bendable into radius of curvature of 
smaller than 300 mm, as taught by Wakita, in the flexible flat panel display of Hinata, in 
order to provide a panel which is free from disorder of orientation even if the panel is 
subjected to mechanical shock or pressure (Wakita, col. 3, lines 42-45). 

33. Claims 10-17, 20, 21 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hinata, in view of Hinata et al., US Pat. No. 6,812,974 B1 ("Pat. 
'974"). 
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34. Regarding claims 10. 11 and 23 , Hinata discloses a flexible flat panel display 
comprising a transparent first substrate having a modulus of elasticity of less than 0.1 
GPa, as discussed under claim 1 above. Hinata discloses said transparent first 
substrate to be natural rubber with a Young's modulus of 9x10^ N/m^ (7x10*^ GPa), or 
silicone rubber with a Young's modulus of 7x10^ N/m^ (7x10"^ GPa) fll [0026]). 

35. Hinata fails to expressly disclose a display substrate having a modulus of 
elasticity of less than 0.1 GPa. 

36. However, Pat. *974 discloses a liquid crystal display device comprising a 
supporting member (i.e. display substrate) (37) of synthetic rubber (Pat. '974, Fig. 5; col. 
12, lines 28-47). The synthetic rubber substrate as disclosed in Pat '974 is functionally 
equivalent to the silicone rubber substrate as disclosed by Hinata, and would therefore 
be transparent and have a modulus of elasticity of less than 0.1 GPa, i.e. 7x10^ N/m^ or 
7x10'^ GPa. 

37. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include a transparent display substrate having a 
modulus of elasticity of less than 0.1 GPa, as taught by Pat. '974, as a substrate in the 
flexible flat panel display device of Hinata, in order to prevent the fomriation of a 
distortion pattern in the liquid crystal device (Pat. *974, Abstract). 



38. Regarding claim 12 , claim 10 is unpatentable over the combination of Hinata and 
Pat. *974 as discussed above. Hinata further discloses one or more layers positioned 
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substantially coplanar and adjacent to the first substrate, as discussed under claim 4 
above. 

39. Hinata fails to expressly disclose one or more layers positioned substantially 
coplanar and adjacent to the display substrate. 

40. However, Pat. *974 discloses one layer (22b) positioned substantially coplanar 
and adjacent to the display substrate (37) (Pat. *974, Fig. 5). 

41 . Therefore, jt would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include one or more layers positioned substantially 
coplanar and adjacent to the display substrate, as taught by Pat. '974, in the flexible flat 
panel display device of Hinata, in order to prevent the formation of a distortion pattern in 
the liquid crystal device (Pat. '974, Abstract). 

42. Regarding claim 13 . claim 10 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. Hinata further discloses a first layer positioned 
substantially coplanar and adjacent to a first substrate, wherein the first layer has a 
modulus of elasticity, E|, and the first substrate has a modulus of elasticity, En, where E| 
is larger than En, as discussed under claim 5 above. 

43. Hinata fails to expressly disclose a second layer positioned substantially coplanar 
and adjacent to the display substrate, wherein said second layer has modulus of 
elasticity, Em, and said display substrate has a modulus of elasticity, Eiv, where said Em 
is larger than Eiv. 
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44. However, Pat. '974 discloses a second layer (22b) positioned substantially 
coplanar and adjacent to the display substrate (37), wherein the second layer has a 
modulus of elasticity larger than that of said display substrate. Specifically, Pat. '974 
discloses that it is preferable for the supporting member (i.e. display substrate) (37) to 
be more flexible than the second substrate (i.e. second layer) (22b), thereby having a 
modulus of elasticity smaller than that of the supporting member (i.e. display substrate) 
(Pat. '974, col. 12, lines 43-55). 

45. Pat. '974 also discloses the second layer to be a plastic film consisting of, for 
example, polycarbonate, polyacrylate, or polyether sulfone (Pat. *974, col. 6, lines 38- 
41). Said second layer as disclosed would thereby have a modulus of elasticity, Em, of 
from 2 to 2.5 GPa, which would be larger than the modulus of elasticity, Eiv, of the 
display substrate as discussed under claim 10 above. 

46. Therefore, it would have been obvious to one of ordinary sl^ill in the art at the 
time the invention was made to include a second layer positioned substantially coplanar 
and adjacent to the display substrate, wherein the second layer has a modulus of 
elasticity larger than that of said display substrate, as taught by Pat. '974, in the flexible 
flat panel display device of Hinata, in order to prevent the formation of a distortion 
pattern in the liquid crystal device (Pat. '974. Abstract). 

47. Regarding claim 14 . claim 13 is unpatentable over the combination of Hinata and 
Pat. *974 as discussed above. Hinata further discloses the ratio of Ei/Em to be larger 
than 20, as discussed under claim 7 above. 
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48. Hinata fails to expressly disclose the ratio Em/Eiv to be larger than a number 
chosen among the group of numbers 2, 2.5, 3, 5,8, 10, 15 or 20. 

49. However, Pat. '974 discloses the second layer to be a plastic film having a 
modulus of elasticity of from 2 to 2.5 GPa, as discussed under claim 13 above, and the 
display substrate to have a modulus of elasticity of 7x10'^ GPa, as discussed under 
claim 10 above. Pat. '974 thereby discloses the ratio of Em/Eiv to be larger than 20, 
overlapping the claimed ranges. 

50. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the ratio Em/Eiv to be larger than, for example, 20, 
as taught by Pat. '974, in the flexible flat panel display device of Hinata, in order to 
prevent the formation of a distortion pattern in the liquid crystal device (Pat. '974, 
Abstract). 

51 . Regarding claim 15 , claim 13 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. Hinata also discloses the first layer to have a thickness of 
up to 80% of the total thickness of the first substrate and the first layer, as discussed 
under claim 8 above. 

52. Hinata fails to disclose the second layer to have a thickness of up to 80% of the 
total thickness of the display substrate and the second layer. 

53. Pat '974 discloses a display substrate and second layer as discussed under 
claim 13 above, but is silent as to the thickness of the second layer. 
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54. However, it would have been an obvious matter of choice to give the second 
layer a thickness of up to 80% of the total thickness of the display substrate and second 
layer, in the liquid crystal display device as taught by the combination of Hinata and Pat. 
'974, since such a modification would have involved a mere change in the size of the 
second layer. A change of size is generally recognized as being within the level of 
ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 1955). 

55. Regarding claim 16 , claim 10 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. 

56. Hinata further discloses a first spacer and a second spacer (7) positioned 
between first substrate and said display substrate, as well as a cell structure for 
containing an electro-optical medium and defined between said first substrate, said 
display substrate, said first spacer and said second spacer, said cell structure defining a 
cell gap between said first substrate and display substrate (Hinata, Fig, 7; H [0023]). 
Specifically, the cell structure as disclosed by Hinata is defined by the spacers (7) and 
(6). 

57. Regarding claim 17 , claim 16 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. Hinata further also discloses the first layer to be 
positioned nearest to the electro-optical medium and the first substrate to be furthest 
from the electro-optical medium, as discussed under claim 6 above. 
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58. Hinata fails to expressly disclose the second layer to be positioned nearest the 
electro-optical medium and the display substrate to be positioned furthest from the 
electro-optical medium. 

59. However, Pat *974 discloses the second layer (22b) to be positioned nearest the 
electro-optical medium (32) and the display substrate (37) to be positioned furthest from 
the electro-optical medium. 

60. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the second layer positioned nearest the electro- 
optical medium and the display substrate positioned furthest from the electro-optical 
medium, as taught by Pat. '974, in the flexible flat panel display device of Hinata, in 
order to prevent the fonnation of a distortion pattern in the liquid crystal device (Pat. 
'974, Abstract). 

61 . Regarding claim 20 . claim 16 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. Hinata fails to expressly disclose the relative cell gap 
variation to be equal to or smaller than, for example, 5%. 

62. However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to ensure a relative cell gap variation equal to or smaller than 
5%, in a liquid crystal display as taught by the combination of Hinata, and Pat. '974, 
since it is well known in the art to minimize any variation in the cell gap, and it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
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discovering the optimum or workable ranges involves only routine skill in the art. In re 
Allen 105 USPQ 233. 

63. Regarding claim 21 . claim 10 is unpatentable over the combination of Hinata and 
Pat. *974 as discussed above. Hinata further discloses a plurality of first and second 
spacers (6) positioned between first and second substrates defining a plurality of cell 
stnjctures there between. 

64. Regarding claim 23 , claim 10 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. Hinata further discloses the first substrate to be 
transparent and comprise a flexible polymer, as discussed under claim 22 above. 

65. Hinata fails to expressly disclose the display substrate to comprise a flexible 
polymer being transparent or opaque. 

66. However, Pat. '974 discloses a liquid crystal display device comprising a 
supporting member (i.e. display substrate) (37) of synthetic rubber (Pat. *974, Fig. 5; col. 
12, lines 28-47). The synthetic rubber substrate as disclosed in Pat '974 is functionally 
equivalent to the silicone rubber substrate as disclosed by Hinata, and would therefore 
be transparent and comprise a flexible polymer. 

67. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include a display substrate conriprising a flexible 
polymer being transparent or opaque, as taught by Pat. *974, as a substrate in the 
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flexible flat panel display device of Hinata, in order to prevent the formation of a 
distortion pattern in the liquid crystal device (Pat. '974, Abstract). 

68. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hinata in view of Pat. *974, as applied to claim 16 above, and further in view of 
Wakita. 

69. Regarding claim 18 , claim 16 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. 

70. Hinata fails to expressly disclose the flexible flat panel display to be adapted to 
bend in a curvature while ensuring a relative cell gap variation to be equal to or smaller 
than 5%. 

71 . Wakita discloses a flexible flat panel display adapted to bend in a curvature, as 
discussed under claim 9 above. Wakita is silent as to the amount of relative cell gap 
variation. 

72. However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to ensure a relative cell gap variation equal to or smaller than 
5%, in a liquid crystal display as taught by the combination of Hinata, Pat. '974, and 
Wakita, since it is well known In the art to minimize any variation in the cell gap, and it 
has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Allen 105 USPQ 233. 
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73. Regarding claim 19 , claim 16 is unpatentable over the combination of Hinata and 
Pat. '974 as discussed above. . 

74. Hinata fails to expressly disclose the relative cell gap variation, and fails to 
expressly disclose a radius of curvature for the flexible flat panel display. 

75. Wakita discloses a flexible flat panel display bendable into radius of curvature, R, 
of approximately 10 mm. as discussed under claim 9 above. Wakita is silent as to the 
amount of relative cell gap variation. 

76. However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to ensure a relative cell gap variation equal to or smaller than 
5%, in a liquid crystal display as taught by the combination of Hinata, Pat. *974, and 
Wakita, since it is well known in the art to minimize any variation in the cell gap, and it 
has been held that discovering an optimum value of a result effective variable (such as 
d, h, or L) involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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Cited Prior Art 

77. The prior art made of record and not relied upon is cx}nsidered pertinent to 
applicant's disclosure. For example: 

a. The following art discloses a flat panel display device comprising a flexible 
substrate: 

i. US Pat. No. 6,750,844 B2 discloses a flexible electrophoretic 
display. 

ii. US PGPub. No. 2003/0043317 A1 to a common inventor and 
assignee discloses a flat panel display device comprising a flexible 
substrate bendable to a radius of curvature of 100cm or less. 

b. The following art discloses flexible flat panel displays: 

iii. US Pat. No. 4,804,254 A discloses a flexible flat panel display 
comprising a plastic film. 

iv. US PGPub. No. 2002/01 80344 A1 discloses a flexible flat panel 
display coupled to a power source. 

v. JP H02-282225 A (Abstract) discloses an exemplary flexible flat 
panel display comprising multiple layers and spacer elements. 
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Conclusion 



78. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew P. Lawson whose telephone number is 571- 
272-9795. The examiner can normally be reached on Monday through Thursday from 
8:00am to 6:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Akm E. Ullah, can be reached on 571-272-2361 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



SUPERVISORY 




Matthew P. Lawson, 
Assistant Examiner 
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